
Speed and position sensor
Also suitable for use in hazardous
areas

GEL 2478

Technical Information Version 2020-02

Right to technical changes and errors reserved.
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Target wheels and measuring rods can be sup-
plied separately

General

■ Contactless measurement of rotational or linear movements
■ One or two channel speed sensor
■ Magnetic measurement principle
■ Optionally available with EC type-examination certificate

II 2G EX ib IIB T4 Gb
BVS 07 ATEX E 030
IECEx BVS 15.0034

Features

■ Can be used under very harsh conditions
■ Detect speed between 0 Hz and a maximum of 20 kHz
■ For target wheels with a module of 1.0 to 3.5 or measuring

rods with 4.0 mm pitch
■ Very precise duty and phase shift of the output signals
■ Robust stainless steel housing
■ Very high protection class IP 68
■ Wide temperature range -40 °C to + 85°C (ATEX ) or

-40 °C...+120°C without ATEX certificate

Fields of application

■ Measurement of speed and positions at gears, motors and
roller

■ Position detection of piston rods
■ Speed and position detection in explosion-harzadous areas
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Electrical data

Supply voltage VS (reverse polarity protected) 10 to 28 V DC with ATEX
10 to 30 V DC without ATEX

Current consumption per channel IS (without load) ≤ 45 mA

Output signal (short circuit-proof) Square-wave signals

Output signal level high (1) > UB - 1.8 V

Output signal level low (1) < 0.5 V

Output current per channel ≤ 10 mA

Measuring frequency 0 Hz to 20 kHz

Duty (depends on measuring scale and air gap) 50% ± 10 %

Phase shift typ. 90°

Slew rate (2 m cable) ≥ 10 V/μs

Electromagnetic compatibility Rail vehicles (EN 50121-3-2)
Industrial applications (EN 61000-6-1 to 4)

Insulation 500 V AC (EN 61439-1)

Mechanical data

Module of target wheel m = 1.00 to 3.50

Permissible air gap (for module m or pitch p) See Air gap table

Width of target wheel ≥ 10 mm (smaller ones on request)

Form of target wheel Involute gear as per DIN 867, rectangular gear 1:1 or slot-
ted disk (on request)

Material of target wheel Ferromagnetic steel

Operating and ambient temperature -40 °C to +85 °C with ATEX
-40 °C to +120 °C without ATEX

Storage temperature -40 °C to +120 °C

Degree of protection IP 68

Vibration resistance 50 m/s2 (EN 60068-2-6)

Shock resistance 100 m/s2 (EN 60068-2-27)

Housing material of sensor Stainless steel (1.4305)

Weight of sensor (2 m cable, without mating connector) Approx. 500 g

Pressure resistance on sensor side < 5 bar (from sensor tube to flange completely sealed)

Electrical connection

Connection PUR or silicone cable, screen connected to sensor hous-
ing, cable outlet straight

Maximum cable length ≤ 100 m

Cable LK 10691

Cable material PUR sheath, halogenfree and screened (2)

Cable diameter 8.1 ± 0.3 mm

Cross section 6 × 1.0 mm2 (6 × AWG 20)

Minimum bending radius static/dynamic 24 mm / 41 mm

Cable LK 10581

Cable material Silicone sheath, halogenfree and screened (2)

Cable diameter 9.2 ± 0.4 mm

Cross section 6 × 0.75 mm2

Minimum bending radius static/dynamic 69 mm / 138 mm

(1) Output signal level depends on output current and temperature
(2) specification upon request
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Connection assignment

Signal pattern E F V X E F V X

Function PUR cable silicone cable

track 1 yellow yellow yellow yellow 6 6 6 6

track 2   white white   3 3

track 1  black  black  5  5

track 2    brown    2

GND (0 V)  blue blue blue blue 4 4 4 4

+ UB*  red red red red 1 1 1 1

* + UB = 10 ... 28 V DC with ATEX
+ UB = 10 ... 30 V DC without ATEX

Dimensional drawing
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bevel the bore hole for sensor
tube

1.5

15°

1 sealing ring (o-ring), 21 x 2,5 mm, NBR
K / W Cable outlet (according to type code)

K =cable gland, 22 AF
W = flexible conduit connection nominal diameter DN 12

L1 cable length (according to type code 1 to 99 m)
K/L length of sensor tube (according to type code): K = 29-0,1 mm / L = 45-0,1 mm
ØC cable diameter depends on type of cable: Silicone 9.2 ± 0.4 mm; PUR 8.1 ± 0.3 mm

all dimesions stated in mm (≈ approximate dimension) general tolerance DIN ISO 2768 medium
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Target wheel
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A mounting position 0°
B mounting position 90°
d permissible air gap (see air gap table)
p pitch (p = 4 mm)
1 mounting screw (recommended: M8 x

20, EN ISO 4762)
3 direction of rotation forward
4 visible surface
5 Index pin

Signal for direction of rotation forward
signal pattern V
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signal pattern X

Measuring rod
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Air gap table – target wheel

Module m permissible air gap d

1.0 0.2 to 1.4 mm

1.5 0.2 to 1.8 mm

2.0 0.2 to 2.2 mm

2.5 0.2 to 2.8 mm

3.5 0.2 to 3.0 mm

Air gap table – measuring rod

pitch p permissible air gap d

4.0 0.2 to 1.0 mm
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Use in hazardous areas

The following information must be observed when using
sensors of type GEL 2478_Z with ATEX certificate in ex-
plosion-hazardous areas.
The maximum electrical and mechanical limiting values
given in the technical data may not be exceeded. The
safety parameters below apply to the GEL 2478 sensor.

The sensor may be operated only within the specified op-
erating temperature range of -40°C to+ 85°C. The cables
between the power inlet and the GEL 2478 sensor and be-
tween the sensor and the external evaluation unit may not
exceed the specified maximum length. Connection and in-
stallation of the safety barriers may be carried out only by
certificated personnel; installation of modules relevant to
explosion hazards may be carried out only by authorised
expert technicians. Cables and housing of the GEL 2478
sensor must not be damaged. Installation is prohibited, if
one of these components is damaged.
 

Safety parameters

Ignition protection type II 2G EX ib IIB T4 Gb

IECEx certificate IECEx BVS 15.0034

ATEX certificate number BVS 07 ATEX E 030

Issued Initial ATEX certificate dated 09/03/2007
1st addendum dated 13/07/2010
2nd addendum dated 31/10/2014

Voltage Vi ≤ 28 V

Current Ii ≤ 250 mA

Power Pi ≤ 1500 mW

Internal inductance Li 0 mH

Internal capacitance Ci 450 nF

Typical cable characteristics

Inductance Lc 0.018 mH / 100 m

Capacitance Cc 18 nF / 100 m
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Example of a safety circuit

The following diagram shows one possible safety circuit for
GEL 2478 sensors using safety barriers. The safety barri-
ers and optocouplers are not supplied with the GEL 2478
sensor.

Circuit diagram for safety barriers and optocouplers
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Safe area

Ex area

OC optocouplers: 4 × solid-state relay terminal block DEK-OE- 5DC/ 24DC/100KHZ - 2964270 (Manufacturer: PHOENIX CON-
TACT Deutschland GmbH, Blomberg)

S1 Safety barrier for power supply of sensor: 9002/13–280–093–001 (Manufacturer: R. Stahl AG, Waldenberg, Germany)

S2 Safety barrier for power supply of sensor: 9002/13–280–110–001 (Manufacturer: R. Stahl AG, Waldenberg, Germany)

S3 Safety barrier for output signals: 2 × 9002/11–120–024–001 (Manufacturer: R. Stahl AG, Waldenberg, Germany)

To limit the power supply of the speed sensor GEL 2478 a
safety barrier with 160 Ω is required. Because this is not
available, two safety barriers S1 and S2 are connected in
parallel. These safety barriers limit the current flowing in
the Ex circuit to at most 119 mA and the voltage to at most
28 V.

The output signals from the GEL 2478 sensor are connec-
ted to the safety barrier S3. In the event of a malfunction,
this barrier limits the current to at most 12 mA and the volt-
age to at most 12 V. The safety barrier S3 routes each of
the output signals to a optocoupler OC. These optocou-
plers serve to convert the output signals back to a range
that can be evaluated by the PLC.

Summary of resource parameters

No.
Correspondig resource

Manufacturer
Uo
[V]

Io
[mA]

Po
[mW]

Lo
[mH]

Co
[nF]

Ex Group
Designation Type

S1 Safety barrier 9002/13-280-093-001 R. Stahl AG 28 93 651 13 636 IIB

S2 Safety barrier 9002/13-280-110-001 R. Stahl AG 28 110 770 9 635 IIB

S3 Safety barrier 9002/11-120-024-001 R. Stahl AG 12 24 70 230 7100 IIB
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Type examination certificate

Initial document
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1st addendum to the type examination certificate (page 1 of 2)
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1st addendum to the type examination certificate (page 2 of 2)
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2nd addendum to the type examination certificate (page 1 of 2)
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2nd addendum to the type examination certificate (page 2 of 2)



Safety information

12 DS22-2478_EX / (2020-02)

IECEx certificate (page 1 of 3)
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IECEx certificate (page 2 of 3)
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IECEx certificate (page 3 of 3)
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  Signal pattern
E 1-channel square-wave signals
F 1-channel square-wave signals and their inversed signals
V 2-channel square-wave signals shifted by 90°
X 2-channel square-wave signals shifted by 90° and their inversed signals

  Certification
W No certification
Z Ex certificate, ignition protection II 2G Ex ib IIB T4 Gb (ATEX and IECEx certified)

  Module m / Pitch p
M100 Module 1.00
M125 Module 1.25
ꞏ
ꞏ
ꞏ

M350 Module 3.50
P400 Tooth pitch 4 mm

  Length of sensor tube
K 29 mm
L 45 mm

  Mounting position
A 0° standard mounting position
B Mounting position offset by 90°

  Cable type
N 6 x 1 mm2 with PUR jacket
S 6 x 0,75 mm2 with silicone jacket

  Cable outlet
K Cable gland
W Flexible conduit fitting

  Cable length L
00 Cable length in m

2478 _ _ _ _ _ _ _ _ _ _ _ _  
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